Volumetric imaging research has shown abnormal brain morphology in posttraumatic stress disorder (PTSD) when compared with control subjects. We present results on a study of brain morphology in the prefrontal cortex (PFC) and midline structures, via indices of gray matter volume and density, in pediatric PTSD. We hypothesized that both methods would demonstrate aberrant morphology in the PFC. Further, we hypothesized aberrant brainstem anatomy and reduced corpus callosum volume in children with PTSD. Twenty-four children (aged 7-14) with history of interpersonal trauma and 24 age-and gender-matched controls underwent structural magnetic resonance imaging (sMRI). Images of the PFC and midline brain structures were first analyzed using volumetric image analysis. The PFC data were then compared with whole brain voxel-based techniques using statistical parametric mapping (SPM). The PTSD group showed significantly increased gray matter volume in the right and left inferior and superior quadrants of the PFC and smaller gray matter volume in the pons and posterior vermis areas by volumetric image analysis. The voxelby-voxel group comparisons demonstrated increased gray matter density mostly localized to ventral PFC as compared with the control group. Abnormal frontal lobe morphology, as revealed by separatecomplementary image analysis methods, and reduced pons and posterior vermis areas are associated with pediatric PTSD. Voxel-based morphometry may help to corroborate and further localize data obtained by volume of interest methods in PTSD.
Volumetric imaging research has shown abnormal brain morphology in posttraumatic stress disorder (PTSD) when compared with control subjects. We present results on a study of brain morphology in the prefrontal cortex (PFC) and midline structures, via indices of gray matter volume and density, in pediatric PTSD. We hypothesized that both methods would demonstrate aberrant morphology in the PFC. Further, we hypothesized aberrant brainstem anatomy and reduced corpus callosum volume in children with PTSD. Twenty-four children (aged 7-14) with history of interpersonal trauma and 24 age-and gender-matched controls underwent structural magnetic resonance imaging (sMRI). Images of the PFC and midline brain structures were first analyzed using volumetric image analysis. The PFC data were then compared with whole brain voxel-based techniques using statistical parametric mapping (SPM). The PTSD group showed significantly increased gray matter volume in the right and left inferior and superior quadrants of the PFC and smaller gray matter volume in the pons and posterior vermis areas by volumetric image analysis. The voxelby-voxel group comparisons demonstrated increased gray matter density mostly localized to ventral PFC as compared with the control group. Abnormal frontal lobe morphology, as revealed by separatecomplementary image analysis methods, and reduced pons and posterior vermis areas are associated with pediatric PTSD. Voxel-based morphometry may help to corroborate and further localize data obtained by volume of interest methods in PTSD.
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Introduction
Sixty percent of males and 50% percent of females will be exposed to a traumatic event (i.e., a life threatening event) in their lifetime and about 20% of these individuals will develop posttraumatic stress disorder (PTSD) (Breslau et al., 1998 (Breslau et al., , 1999 . Prevalence in children may be higher (Ackerman et al., 1998; McLeer et al., 1998) .
The availability of magnetic resonance imaging (MRI) has facilitated the study of brain morphology in PTSD. The last decade has seen extensive brain volumetric research in adult PTSD (Rauch et al., 1998) . Structural imaging studies have suggested that adult PTSD patients have altered brain morphology when compared with controls (Bremner et al., 1995; Bremner et al., 1997; Gurvits et al., 1997; Stein et al., 1997) . Studies of brain volumes in adult patients with PTSD have focused on limbic areas, such as the hippocampus. Memory deficits in adults with PTSD (Bremner et al., 1993 ) make the hippocampus a logical area of interest. Initial findings from cross-sectional studies proposed a decreased volume in both left and right hippocampi of adult PTSD subjects when compared with controls, suggesting a potential biological marker for this syndrome. A more recent twin study, however, challenges this notion. Gilbertson and colleagues studied monozygotic twins discordant for trauma exposure. They found that those pairs with a member with PTSD had significantly smaller hippocampi than non-PTSD pairs. Further, they found that PTSD severity was negatively correlated with the hippocampal volume of both the PTSD subject and their non-trauma-exposed identical twin. Their results suggest that hippocampal volume may be a risk factor for PTSD rather than a marker of the disease (Gilbertson et al., 2002) . Other brain regions have been studied in adults with PTSD. When comparing cancer survivors with intrusive recollections to survivors without recollections, Matsuoka and colleagues found significantly decreased amygdala volumes in those with intrusive recollections (Matsuoka et al., 2003) . Rauch and colleagues found significantly decreased volumes in pregenual anterior cingulate cortex and subcallosal cortex in women with PTSD when compared with trauma-exposed women without PTSD (Rauch et al., 2003) . Hence, this study implicates pathology of the frontal cortex in PTSD.
Aberrant anatomy of limbic and frontal brain regions may be associated with alterations in brain function. Functional imaging
